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(57) Abstract 

A system (1 ) for measuring tiie dynamic pressure distribution between roUs (2 and 6) in a nip roll press comprises a roll (6) adapted to 
rotatably contact at least one other roll (2) in a press nip. having one or more sensors (4) ttiereon, for measuring the nip pressure at several 
locations along the roll length, wherein the measurements obtained by the sensors (4) are transmitted to a computer (18) and a display (20), 
to provide tabular, numerical arul graphical representations of die pressure at one or more locations on the roll (2). Optionally, a control 
system (22) may be incorporated in the system (1) for determining the pressure distribution along the roll (2) and initiating corrective 
measures. The system (1) of the instant invention can further measure temperature variations, if desired, as tliermal sensors (4) can t>e used 
on the sensing roll (2). or the computerized correlation scheme can relate sensor readings to temperature as well as pressure. 
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DYNAMIC NIP PRSSSURE SENSING SYSTEM 

FIELD OF THE INVENTION 

This invention relates to a roll for use in the press -nip 
section of a papermaking or related machine, such roll having 
sensors for determining pressure or temperature across the length 
of the roll- 

BACKGROOND OF THE INVENTION 

In the process of papermaking, many stages are required to 
transform headbox stock into paper. The initial stage is the 
deposition of the headbox stock onto paper machine clothing or 
fabric. Upon deposition, the white water forming a part of the 
stock, flows through the interstices of the fabric, leaving a 
mixture of water fabric then supports the 

, J-p^^^^ ,dewateriiig .sjtages sucii that 

only a fibrous web or matt is left thereon. 

6ne. of the stages of dewaterdng takes place dn the^ nip press 
section^jbf tihe papermaking prices©. In the nip press section, two 
or more ^ ^cooperating rol3.§ pf%^s the fibrous web as it travels on 
the fabric between the rollsi. - The /rolls, in exerting a great force 
on the fabric, cause the web/'traveiing thereon t ©"become flattened, 

thereby achieving a damp fibrpus matt. The d^ittp matt is then led 

■ .1 

through several vacuum and dewatering stages. 
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The amount , of pressure applied to the web d^iring^ the nip press 
^ stage is importcuit in achieving ^ imif oijn ^ f b^^t cl^aracteristics . 
Variations in nip pressure, can_af feet ^^^^ content 
and sheet properties . Excessive, j^ressure can ca^s^^ crushing of the 
fibers as well , as holes in . the resulting _ p^er product. 
Conventional methods to solve this problem have been ^unsuccessful , 
and as such this problem persists in the nip press, stage, often 
resulting in paper of poor quality having uneven surface 
characteristics . _ - , , ; . , 

Roll deflection, commonly due to sag „ or . nip loading, has 
been a source of uneven pressure distribution.^. To jcompensate for 
such deflection, rolls have been developed which monitor and alter 
the roll crown. , Such ro^ls usually have: a floating ..shell which 
surrounds a stationary cpre. Underneath the floating.^ shell are 
pressure regulators wl^ich detect pressure_d^ provide 
increased pressure to the floating shell when necessary. 

One such roll is described in U.S. Patent No. _4 ,,5.oa,%2 37 . This 
roll has position sensors to determine an uneven disposition of the 
roll shell. The_ si^n^ils froin tjie sensors^ activate support or 
pressure el^mfnts underneath the ^ to shell , thea^ieby .ecjujalizing any 
uneven positioning , that may exist due to pressure .variations . The 
pressure elemjsnts comprise^ conventional hydros,tatic support 
bearings . which are supplied by a pressurized oil infeed line. A 
similar roll is^ disclosed in U- S . Patent, No.. ^ 4 , 729 , 153 . This 
controlled deflection roll further has sensors for regulating roll 
surf ace temperature in a narrow band, across the roll .face. Other 
controlled deflection rolls such as the one described in U.S. 
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'pateiit' No" 4 /233 ,' dii rely' "on the thernial" esqpansion properties of 
-^^^^^-tl^^T^ir ^Lt^Txal^ to adfifeve' proper foil tlexurer Stich^def lection 
' ^ - ctmpensBtz^d: "r^Xs a"re Active" In varying^ the* crown. ^ Thus, such 

- ^ - "iroils cari '"^op^rate' as' etfec€ively at *a" Toanfrfg of 100 pounds per 
- -t incit as- at SOO pounds ""per iiich, whereas rolls ' without such 
i ; Capabilities caji ^ only bperate^ correctly at a single specific 
^^2ibading; --^^ ' . :r d ^ ^ 

3 „ ^ - ^ , J- . . -J 

Although the prior art has addressed the problem "of measuring 
roll deflection, the prior art is silent as to methods of measuring 
the loading -^6r OSS ^tTie roXl face while l:he roll is in operation. 
' - r-v- . lioadiiig is tll€ 'force which the roll applies in a press nip, to a 
-x.,-^..-. . fibrous web. ' ^^i:s stat^eS ISove'^" often' tlie * amount "of ^p^ is 
^ 'iineveni:^ appliecT^^ ^Por"' example f ilE^lroll^* loading"^ is set to 200 

" "^^P^^ds per ihch;*" it "may actually^ be "300 pounds per inch at the 
OTges and lOO poxmds per xnch at the center. 

Conventional methods of determining the presence of such 
T3iscreparfcies in appliea pressure requires stopping the roll and 
.pj^^xjig^ a 'long'^piecV or carfcoii paper,' f6iI7 or pressure sensitive 
- riiw m the nip. "Kiis procedure is known as taking a nip 
> in5)^efifsl<Jtt WKXle this ^pfo'cedure^^ is useful,"^ iV cam^^ be used 

^ whlle'^thfe "hip 'press is'ih operdEiohT" Piirthermofe," such methods are 
— I i- not *irifeu^;able ^as tKey measure Only a single event such as the 
highe'^t 'jfressiire 62^ ^con€act* wfidth'. Adiiitibhally^;^ such readings, 
- to be ufeefxxl rmist'l>e repeat'edly 6btailied,"*^ancf averaged, a process 



1«?hich results in increased down time for"* xiiiloadlng and reloading 
" Of the paper . Lastly, tenpefature' and otTier^ related changes which 
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would^ affect the uniformity of. nip, pressure,^, c be taken into 

account, - . ... ^. ^ 



.The^rpll de3C,:rib^^ in U.S. ...Patent No. .4,898, 012 has attempted 
to address this problem by incoiTporating sensors- pn^ roll to 

determine the gauge profile of a press nip. However, there are a 
,pr9^l€;m§,inherejit construction of this 

roll requires a stationary penter beam and as such, would not be 
adapted to all types of rolls, but only rolls having a floating 
roll shell, such as cpnt3:oll|Bd qLef lection .rolls . - Therefore, the 
approach could, . not be ^in5).l^emented .on . ea^isting v ^non-controlled 
deflection rolls. The technique would require significant 
9^1i^Fation since^ th^ measurements,, are based upon- the deflection 
. of t,hB ^tlpSiX:!^ the actual nip load. 

... . . ,9?Py®^^^P^^?r rpll-^^st^^^ prior -art have failed to 

P^^yAi*^, .,9f ^^Sff^sujre yariation^ -therealpngn while the 

roll is rotating in a press nip. The instant invention measures 
?H.9^ X^-^^f-^ipps , . and , .prpviAes^, ■ the operator with- instantaneous 

ST^c^^^^ yf'^^^^?^^^' ^*^?5®t*y-- en^ling the 

opeirator to di^^^ in- the pressure ^applied to the 

web, and initiate CQi;:rectiye jj^^apure^s without delay. - ^ 

. , ^ . - . 

It is object pf^ th^ _i to ensure xmiform sheet 

guality and characteristics -^qxoss the machine .width ^ 

r..: ■ 1 SUBSTITUTBSHEET (RULE 26) ^ - - - 
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- - : / " It-is aiiother object of the invention to measure' pressure at 
various locations along the roll. V 

- - ^ ^ ' it is another oirj feet 'o£' the ±h"0^^n£icJn"t6^ display the dynamic 
. , ''pressure prof ile of the foll>" - * - - 

. :'c ur::: . ":j[t is a further bbj Wet' of^xh^^ detefmirie pressure 

tl St cud>?' giv^n I'ocation oii-tlii rOli :^^* ^^^.^u:-: , 

- '-^.Te.' It is V^t^ ^nbthfer "oBjdCt' 'd'f "^fehe inventTion "to' translate 

' measured pressure^' valu^ correction data. 

- - r ; ^ - . t . ■ ' ■■ > ' ^ . . ^ - w• 
^J:J: ^ £ : - It- is yet "another ' bbjefcfe df^ the inventibii"^ to initiate 
I o J. 1 1 Gorrect ive measures " t d'"^ parcrvi%4" "t&i f 'CS^r^^y in foa'd ^pres sur e . 

. ; T - ^ 'It^^d^ ^tfx'li '^ariottfer'^'^<a^ to provide a 

.1- ^ v.-.v;^^j^Q^- £^£..7^-£^2:ji^|j^ grie^lfiisilre ^l^^Dfife ^a^ roll . 

; -) „ - s r£> : : : tifesfe ahd*^ bth^r "^ob j eti^s^ ^he ' invefit'lbn' are achieved by a 
s-r 5-^" systeirti^fof- cijaiatfiic '^press^ distribution between 

: t ^ irblis lid ¥ hip roil" -pT^^^ { '"^"Tlk^^ i^ Vlrori* adapted to 

rotatihgrly contact 'li^Sst '^ foil in' at ^1 east one press 

nip, having one or more sensors thereon, for measuring the nip 
pressure at several locations along the roll length, wherein the 
measurements ^obtaineTi by the Seifsor^ are transmitted to a computer 
cuid a display to provide numerical as well as graphical 
: representations of "the pressure" *at one" or more locations on the 

roll.*- Optionally a* contifbl sS^Stem may be incorporated in the 
system for determiining: the/pressuie distribution along the roll cuid 
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initiating^ corrective measures. . . .^Ttie system of the instant 
invention can further measure temperature variations, if desired, 
; ^ -^^J^ .^f ^sensij^g roll, or the 
conputerized correlation scheme can relate senspr^-.ireadings to 
temperature as well as pressure. The discussion to follow, 
r ^ill., ?ocu9 prima^^ily .or? ..the system's ability to measure 

,^ pressure variations along_t;he^length^of the roll. . = , 



: 3 I 



Si: 
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' ' BRIEF DESCRIPTION OF THE'DrXwING 

F IS. • r -shows a ' piaih* View of %h'e system ^of" the instant 
invention".- - - ^ " ^ • ^ - 



1 ^ "Lc: 



; ; : FIS-V 2A' 'showi 3' -pref eV^^d'^*fembo<aimerit o^f the roli of the 
instant invention havl'n^^ ^s^nsors'* at liifiYdntii^^ spaced locations 
along the roll . 

FIG. 2B shows an alternative embodiment of the roll of the 
instant invention having sensors at spaced locations at the middle 
and at the ends of the roll. 

FIG. 2C shows cui alternative embodiment of the roll of the 
instant invention having two rows of sensors disposed at the same 
axial location, but at a different circumferential location on the 
roll . 

FIG. 2D shows a side view of an alternative embodiment of the 
roll of the instant invention, having multiple sensors disposed at 
the same axial location, but at a different circumferential 
locations on the roll, used in forming more than one press nip. 

FIG. 2E shows an alternate embodiment of the roll of the 
instant invention having sensors at scattered circumferential and 
axial locations , 

FIG. 3A shows sensors mounted on the roll surface. 
SUBSTITUTE SHEET (RULE 26) 
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- F^G 3B shows ' sensors mqurvt ed ^underneath a rol 1 cover . 

FIG. 4A shows an etnbodiment of the- instant 
invention employing fiber optic sensors. 

FIG. 4B shows am alternative embodiment of the roll of the 
instant invention enploying fiber optic sensors. 

FIG. 5A shows a graphical representation of the pressure 
sensed along the length of the roll of Figures 2A, 2C, and 2E, in 
terms of location on the roll versus pressure sensed. 

FIG. 5B shows a graphical representation of the pressure 
sensed along the length of the roll of Figure 2B in terms of 
location on the roll versus pressure sensed. 

FIG. 6A shows a graphical representation of the pressure 
sensed at each position along the length of the roll of Figures 2A 
and 2B in terms of the angular position of the sensor. 

FIG. 6B shows a graphical representation of the pressure 
sensed along the length of the roll of Figure 2C in terms of the 
angular position of the sensor. 

FIG. 6C shows a graphical representation of the pressure 
sensed along the length of the roll of Figure 2D in terms of the 
position of the sensors . 



SUBSTlTUtESHEET (RULE 26) 



' wb ^6/25288 ' PCTAJS96/02656 

C 9 



--FIG,^ 6£)--''Bliows ^a" "^graphical fepresenttation' of the pressure 
sensed along the length of the roll of Figure 2E in terms of the 
>]^dsition of the sensors^" - - ^ - 
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DETAILED DESCRZPTZpN OF THE INVENTION 



FIG. 1 shows a plan view . of ..the . system ;.l . of ..^he instant 
invention. Roll 2 having, pre ssu^re s^ensor^s. thpreon . 4 ^ ^lies in a 
press nip conf iguration with another^, icoll „6 . Fabric carrying a 
web 10 of fibrous mat ter^ .li^s betweerji^ the ..tv;p rolls,^-2 and 6, 
causing the web to be con5>rjsssed th^ . ^ . 



In electrical cpinirtunication with the sensors 4 are associated 
electronics 24, which aid , in, converting the,; sen^or;^ output to a 
pressure value. A roll-mounted multiplexer^ 12 is^ accessed by the 
computer 18, to cycle through, the. sen^or^ 4 t;o obtain output 
signals indicative of the pressu;re ^etnsed. The multipl^pcer 12 is 
^ further ^ in electrical, „^ cpnniiunicatiQjj.,^ . a ^-bidirectional 

transmitter 14 which c^n cqir^ris^^ a t,ej.eme^try^ transmi^^ slip 
rings or a rotary tx:an5f oarmer^ ^5^® j:raii^ririitter^ 14 -transmits the 
signals from the multiplexer 12_^o^a signal conditf^ne^r 16 which 
in turn, (Jelivers conditioned ^signals .. ^-epr^ 

sensed, to the compute^r 1^8, ^ pr^eferr^d^ telemetry transmitter is 
manufactured by Microstrain of Burlington, Vermont. This telemetry 
transmitter has a single channel FM bridg^^ transmitted that can be 
switched on and off remotely, to cons.erve. nower.«,-,^-Such ..a feature 
is iit5)ortcuit for non crown- controlled rolls,. ..where sensing pressure 
distributions at. ^.all tim^s is,_nqt . desired.. ^ An .alternative 
transmitter . is manufactured .by Physical ideasurement - Devices of 
Melt>ourne, Florida.. Model p^U^^-l? incp^poirat^s 15 chaniiels- over one 
radio link. , . , . , 

SUBSTITUTE SHEET (RULE 26) 
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llie' 'ebmpufcefi* rs 'Ifas a" microprocessor for accessing the 
multiplexed channel results at predetermined or requested times. 
"Requested txaiismi^sions are achieved by"^ operator input through the 
-keyboard xi't the' bdn^puV^^^ are many 'ways to establish which 

^ ^chanhel^^is being sent, foif^ example, a two -Way telemetry^ system or 
two-way slip 'jifingr could c6rit:rol"'^the multiplexer. Alternatively, 
a trigger could ' tise^ T:% Vt art multip'lexing at "^a 'precietermined 
delay rate set by the cottputer 18 . Another alternative is to have 
£.^t:'he Ttbrtiiilexeir seiid'^biit a sKxpp^d clianne^ or signal to signify the 
current s tatu^ . Alternatively ^ one channel of '^the^ ^niul t iplexer 
could have a f ingerjbriht , such^as a grounded or open signal . Also, 
^a^repetotiVe %eliue^nce- l:i>ulld^ starting point 

- Kirould-^be easy to' aete-cft , f or exartple a signal burst! Should 
^ optical ^ fiber '%enfebire'= be'^used'; sich as a^ ^"ragg^ grat iHg \ntrinsic 
Fabry-Perot- Tsensbrs, extrxhsic Pabry-Perot sensors, or in-line 
-' •' f iber etaion iri&^^tfe /^'the output ~ligfit signals ''can be^'multiplexed 
,v: on^^l:hte^" same- o^icai "f ^^ef'f ' Till "iiidltiig" output" a 
- --Tnufnber of - " dis^g'ii-efg- "|>hlse """ghi at*~ dilferSt " frequencies 

- - - equivalent tor the" titilrtber of sensorsV " ' " " ' ' " 

^-Once ^he-coRiptiffel: 18 fia# receiyfed'eixe signals from "the sensors 

- - - and-coTirputed a-prfeSgii'rV value/ display 2t)' can indicate the pressure 
- ^ numericaJrly ,- gr^^^ ahy^ btheif d^sired^nikfiner" depending 

^pon the operates^ s 'needs T Cross machine pressure profiles, as 

* well' as "thrdl^h thi liip"^ prof xlVs cm displayed^ 'The coirputer 

- 18 can further <5ohv6rt "thV pressure measuf ernerits^ to nip" widths as 
well as data for crown correction. 

iSUBSTITUTE SHEET (RULE 26) 
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^ - optional j::ontrol ,§ys»t;€tTn _22 , ..can Jbe^, connected to the 

, ^ ppjvpj^t!^^ 18 jand ;^the signal cojidit,doner, _16 Cojiti^ol^ ^system 22 
^.^r Perv^s^, to correct ;^any sensed pressure .irregula^^iti^s^^b^^ 
^ or decreasing the force . being ..applied by the roll. . The control 
system 22_bas„ an internal triiqrpproQpssor 26 fear receiving user 
inputs, in response to ^inteirpretation . of pressure, sensed, or for 
receiving dj^rect. pxessure rjeajiing^ conditioner. 
„. T]tie microprpc^s.^or 26 uppp^ rec^>Lpt; . of such . signals , initiates 
. corrective measures; tj?. .mcdce-, .^dju^^tme^^ the :,jqui^al forces 

_ applied be,tween rolls 2 and ,6' pr .tp -the zone pressures or crown 
settings w]ti^n the system, is, used ^ as pai^t of. ^a controlled crovm 
^ feedback syst^m.,^ ' .^^ :^,v-^-icl.. \ e — • 

FIG , ^ .2A . sJhow^s a ^pref erx;ec^ ^^eTrt>pdimen of the 

ins^ant^ invje^ntipn h^ving^pensoj::^^ 4-,.at,a«^^ 

a^png thie _ _NP,¥;je^ tli^^, t^^^ 4; ar^e spaced ^uniformly 

acrps?^ th^^ XQ^l * .v^^I5l4-s^p^P%c.i.^^ acpordanpe with^Jthe usual 

practice for crown correction measurements. Although the sensors 

^ . ^ 4 .are .shpwn^ line^rly^ ap^^s%,^tU^^ :2., . ,thi^. is. not ^essential, as 

,^ _.the senspr^SL^coji^l^ np|ir4in4.fp3r7^ or aj^peari^ in ^ a spiral 

f prmatipn^,^?^ound .the^ xoll, Note -that the invention is not to be 

, ^limitecj ^to .the sensor config^i^^tions discussed .herein,, as the 
placement of .the ^sjsn^rs. pyj^ ^ the? ^ . roll cam appear, in other 
conf igurations .as, well . ^ Purthei:,.^. the ..sensors oain be disposed as 
shown in FIG. 2B. Such a. confi-gjuration is . desirad^le, should the 
operator wish to emphasize detection of pressure in^^ certain regions 
of the roll. For exanple, often the force exhibited by the roll 
is greater.at , the .ends of the roll than at the middle of the roll. 
In^.Xight < of . ,tr.p„s ., tendency, the sensors may, advantageously be 

Cai^ iJi^BSTTTUTE SHEiT^RULE 26) 
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... .^^ . . ^ • , . -f 

- disposed' iir 'clu:sters' kt ifiiddle 7' "of the roll 2 as well as at 

. r .ghe' %ntfs of ^the^ Wll 2^ ak shown in FIG .-^^26 . ^ ^ Ai^itioiPally, the 
-'- '-sBxisot^'^caxtl^ same axial location aitihir "the roll, 

but at ^a dif'f Went dircxfir&ei-ential location <iif tlfe" rol as shown 
'in^PIG. 2C. By eAi)i<!)yittg the Voll of this ■ Conf iguiTatlbn in the 

- systerti df^t:he' instant fn^^ntiisn the cfircUfhfer^ 

" — -^ disposed seniors will be 'in the' nip" at^ a given txmeT " Given that 
''^iany-%ensdr^*^are sensitive^ to *^ef feet nfeasu'i'4me3^it§* often reflect 
changed - xri teii^erature '^^hd^' other effects. TKxs "problem is 
^ alleviated if ^^wo "circumfe'rWtially disposed'' 'Censors at various 
locations ^are lised, ^^s shbwn itx FIG, 2C, the olitplftl^ ^^f rom the 
sensors can be configured into a bridge circuit such' that the 
external conditions can be siabtracted therefrom, such that the 
- sensors- Would be^'^ifieastxlring prelsiire in and out 
• * ^ ■ • of ^ %he^- nip 7-^ Subtracfti^btf ' co^ b# perf oi^^S digitally also . 
c ' Fufefiermofe^^^ ill V Blti^l^ "fe^ni^V syk^tfem, the Vehsbr^ signal outside 
-"the nip may-4>e^ sub '^¥t3ttf ^e^^itgnal ^fhsic^"^ the^'nip . 

- ^^"The^"^sehsbr ' 'coiff i^¥a^^^ nip 

. r; ^^conditibns7 - Each ^"ieni during each 

C.Z :^fbtatxbnr as shovm £ci Yz(fP^iD. * WltiiJre %en^cf s"lb&aid "^be used in 

mulffpie hip conf igu sensork wSuld^Be placed 

' such eiiae only one' hip''^)ied^ur^- V^s^^ one time. If 'multiple 

Mnailtanebus''^^^ , the"' seniors wb\Ild be placed 

^ at' atngiess th^^ kngles ot the" various nips. The 

"■I^*^ coTr5>ehsation ^au^es could^ also be offset. " — - - 

^ , . ■ _ ^ v/; 

Similarly, as shown* in FIG. 2D, the %ehsbrs'4 can be disposed 
30* away" from each other bn the roll'!' ' Such^ roll '2 having sensors 
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A ®^ disposed is useful when the rpll 2 is conj^igured other 
trolls 6, 16 to fprm two press -nips., as multiple pre^ssur;^ readings 
obtained simultaneous 1>^ c^^^^ angular . locations . 

_ This^ is further discussed with respect to FIG. 6Q, 

FIG. 2E,^ depicts an alternate ernbodiment of the roll 2 of the 
instant invention htaving sensors 4^at scattered circumferential and 

^?^^^ions.. The gensprs could be electrically connected by 

connector 25 and spatially configured!, such that only, one sensor 
enters a nip at one instant. Thus, during a single revolution, the 
nip pressure at each axial location wpuld^ be sensed individually 
and there would J>e no need for a multiplexer. Such an arrangement 
would provide cross -machine^ direct^^^^ profiles in addition 

to nip profiles in the machine direction at each social ; location. 
Multiple sets of scattered and connected sensors could also be 
used. 

With respect to the sensor configurations shown in FIGS. 2A - 
. ^ 2D, the mounting of such sensors is shown in FIGS. 3A and 3B. The 
sensors 4 can be mounted at the roll surface 3 as shown in FIG. 3A. 

?^9^!^^'^yf .F^"^®? Jr^®. JER^A? .o^t:en comprised of 

"^^^^P^.® 5^^;,^? embedded within a roll cover 

5 as shown in FIG. 3B. Note that depending on the number of 
layeirs, the sensors m^y be embedded at any radial position between 
multiple inner layers of a roll. 

The sensors 4, in each of the above FIGS. 2A, 2B, 2C can be 
piezoelectric, . piezoresistive, strain gage, or fiber optic sensors, 
to name a few. Additional sensor configurations specific to 
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optical fibers are discussed below with^ rest)ect to FIGS. 4A and 
4B\ Wxth respect to the above -descrxbed sensors, the electronics 
24 on the roll 2, for aidxn^ xn convertxng the sensor output to a 
pressure value, depends on the type of sensor used. Thus, if 
piezoelectric or piezoresistive sensors are used, electronics 24, 
would comprise charge coupled aTr5)ixf xeVsY If strain gage sensors 
are used, electronics 24, would comprxse wheatstone bridges. If 
optxcal fxber sensors are used, electronxcs 24, would comprxse an 
" optical phase moduiTatorr * 



In the case of piezoelectric or piezoresistive sensors, such 
siensors ^are preferably constructed of thin films and placed on or 
in the rol^ ^ such^ tfiat ^radial" pressure is measured. Often the 
temperature Ixmitatxons of ""such sensors preclude the embedded 
applxcation of FIG. 2C. Alternatively, sensors comprising strain 
gages can be used to sense pressure along the roll. When using 
strain gage sensors, an indirect measurement of radial pressure is 

obtaxned, whxch is interpreted in the computer 18. Alternatively, 

A; .'^i.^.' 'v-:::^ a-:rcac3.a a::.?-^i:> or.:r-r::-:cni a .w^. . . 

fxber optxc sensors can be used, as such sensors are useful in 

measuring strain in any direction. With respect to measuring hoop 

straxn, Bragg gratxng, xntrxnsxc Fabry-Perot sensors, extrxnsic 

Fabry-Perot sensors aiid xn-lihe fiber etalbrT sensors can be used. 

These sensbrs are able'^to resolve temperature effects, are absolute 

and are hot lead sensitive. Furthermore, such sensors ceua be 

hermetically sealed to resist moisture degradation, thus prolonging 

the life thereof.' Additionally, these sensors are commonly small 

in size, and as such will not change the strain field appreciably, 

as the small size prevents the creation of ' large damage initiation 

sxtes . 
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^T-® sliDvm„ in . FIGS . 4^A-and 4B, the 
sensors in suqh figures part^pnlSiTXy eTopXay.tllafx opi^cSj^ Although 

■i f could be ari^gex^ in^^evepal o^en,tat,ions (i.e. 

, spirals, ^ave§,. scattered,. ..^t^aigl^^. l.ines,..^etc.J preferred 
embodiment of FIG. 4^, shows . an optical fiber, mounted .along the 

"""^^^l-? °^ ^9 ^1*.% I axis . This 

^^oj^^.i^ratior^ enables Bi^^sMrejW-t Pf.. tlj.e ^ial .def prtnation of the 
fiber in response to pressure. The light waves-. traveling through 
the optical fiber undergo deflection and reflection, which can 
R^Py^^^ an indication. of pressure in the conputer-18 through the 
use time-domain ref lectom^t^ry • . < r. ..^ . 

„ ..^^G. 4^ ^hows another .Q^tLicja. fiber cpnf iguration^pn; the roll. 
In this figure, fi?3er optical cabXe_4. is.,. wrapped, around- the roll, 
j'^^^®^ covers 5 yrapped in,^alig5m^^t .,therewi^ 4C, is 

f "?°7%-^®^^fW;:>^^®=*'igf ~^^^^ Qf ;FIG..,4i-xaod shows an 

optical , f '.s. gagg ,^eg^^;^^aiign|d^y/ith.,t ^f or rubber 

^ Tb^ aki^gular ^strain ,qan^. be,, ^measured' with this 
conf iguratiQ^., as . opposed .,tQ the , radif^l .pressure,, -with -the strain 
^.f.ading? later configur^^ in _ the , cpmput^er 18 to, -determine cross 
machine pre3sure variations. , 



, . shows an altemati?^e , mounting,, pf^ the ^op,t ical sensors . 
Sensors 4 can be moimted, on §uctipn..^plls 29. at-, pi aces,. a way from 
the ppening|^ 28 in ,^the cpyfi^ 5., and, ^pptical ^fibers, 4; .haying gauge 
regions 27 can routed betw.@en the holes. - . 



K^9--- , show.s .a graphical representation of. the pressure 
sensed along the length of the roll in terms of location on the 
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' roil, set ■ forth eft tlfe' x-axis V-ers'ii^ pressure aihd/or temperature 
.-: sfensedV set - forth' on the"' V-axis\- Thi^ ■gra;^h represents" an output 

- . . :c ^6i5taaried f irom 'the roll- of " FIGS . 2K, 2C, and 2E eis ' tke pressure is 
sensed xuiifornd^ length of 'the roll. Similarly, 

FIG.- 5B represents the pressure sensed along the length of the 
-roil, -however this graph" 'represents an "output bbtairied from the 
r- - .: roil- of FIG t 2B, as the prfessiirk' is sensed' at the middle and at the 
•■..v;.; - ends of "^ the rbli'."--- ■ 

'F^G.' iSA -shows "a 'graj)hical representation of the' pressure 
sensed along the length of -thfe roll in terms of sensor position 
with respect to the roll configuration of FIGS. 2A and 2B. Note 
. - ,;-£ i 1 that'' as -the Behsdf-'r"arl''~le^^h^ iineai-iy along the roll, 

"- readings' "are ^bbtkine'd-^ at "O'ne ahg^^iar' position" 'bf the roll's 
v„ rotatioriy-shbwn'iri'^^'^^ Pig'. 6B shows a graphical 

' ' " i'epr.fesentatibii Of this presBuire~^s location 

along ^the-rbll .- --but - at- a-m-f£erent "cii-cu^^ on the 

■' roll; -'as shown ''in~eiie MI "of pf6:^^t!. ¥hus, pressure readings are 
" tjbta'iiied-at =-$6"- Suid"^T^a» €h'->ispteet ¥0 'J^igf "^6? wAen the roll 

, ... ^^2' of "PIG: 2D, ~€hatt "bfeifig ■ the roil - cohflguteS" with" two" sensors 
separated by 30 angular degrees*" is;" coniig^t^^ rolls 6, 

16 to form two press nips, multiple nip pressure readings can be 
obtaiiSeia sdiiiriihg- One rWoiutibh' of tlie "iiistirumehted roll. Of 
- course, different -'sfeparatloli aftgles inay be used,"^ Tncluding angles 
: : whicli' woulld-aifow bbth fiips' €6 he seiisid" simiflV^eously . Thus, a 

pressure readirig from-prels'^'iiii) 1 as w6ll as a press'iire reading 
from press nip 2 are displayed at different angular locations so 
that the operator can" monitor "both nips "at the sanie' time . 

SUBSTITUTE SH€||)glULE 26) 

BNSDOCID:<WO 96252eaA1_l_> " - • 



W0 9$/M2«8 55 ,PCT/yS96/02656 

■ ' ' 18 ' " ^ ' 

With respect to FIG. 6D, when thjs roll of FIQ. 2E, that being 
the roll coafigured with one connect sensors, 
is configured wi^h another roll to fQrrg a^pri^s^ P^Pf^ multiple 
pressure readings are obtained du ^^volutipn. Thus, a 

pressure reading as shown in , FIG. 6D would result . . The spatial 
location of the scattered sensors would b^ knovco by the computer 
software and cross -machine pressure prof ileg such as the. one shown 
in^ FIG. ^ 5A would result ..^ ...... - - - 

Turaing again to FIG. ^^1, the general ^ operation of the 
invention is as follows. Rolls 2^|inc|^ jS, 44^spQS®<i in a, press nip 
configuration , rotat inp;iy ^ ^sq\^eeze ^ web , ,10 ^ of . .fibrous matter 
therebetween. _At a predeterroined time or; ^t operator- requested 
time, the cpmputer 18 ^^commxmicates ^ with the. bidirectional 
trcinsmitter 14, which communicates with the multit^exex 12. The 
multiplexer 12 then cycles through the sensory 4,. .obtaining signals 
through the associated electronics 24, which s^igjial^ are^indicative 
of the pressure bein^^g sjanse^^ by ^the .s^^nso^s, ..4 . , The^rauXtiplexer 12 
then communicates with the .transmitter 14 to ^s end jth.e signals to 
the signal conditioner ,16 for delivery back tq^Jthe , computer 18 
where the determination of the pressure values tsOces place. The 
computer 18 then causes a numeric or graphical output to appear on 
the display 20, alerting the operator of the pressure distribution 
in the dynamic nip press. Optionally, the computer 18 and or 
transmitter 14 can communicate pressure related signals to the 
control system 22. In response to such signals, the control system 
22 can then initiate crown correction to remedy any irregularities 
in the pressure sensed. 
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. V . ^ ^. w . -gy-r^^Ypj -Q^j ^igg iristaht invention provides the operator with 

t^ie^ ai>iiity' to" dete™ pressure prof ile of" a "roll in one or 

■ " ' more nips so as "to diagnose the presence of "unevenly applied roll 
- - forces. -' Th^ vaifious "graphical re^^ operator 

— to imrriediiLtery deternairie" the pressure^ being applied, the location 
* bn^the l^olTr a^nd whether or riot it is abnormal. Additionally, the 
---system" df th4 inst'antT Xrivention 'provides for corrective measures 
to be initiated in response to such unevenly applied forces. 

While tiie invention iias been particularly shown auid described 
' with refeirerice to the 'aforementioned ^ embo^^^ it will be 

understood by "those skilfi^ In the art that various changes in form 
and detail may' tie ihadis therein* without departing from the spirit 
-arid scope of ^the ihverieiori/ Thus, any nibdif ication of the shape, 
aonf i^uration and composition the elements^ coitprising the 

-invention is within the scope of ^ the present Tnverftion. It is to 
further^^ Ehait ' the"^ inst^ant^ ^i^^ no means 

ximited^ to "tn^ * 'particula^af cdhstrtfctiohs' or pafocedures herein 
dis^closi^d and/of shbvnS ^iif the drawings comprises any 

- modii'itatioris or equiva^ientVwithiri tW of"* the claims. 
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What is claimed is: 



1. A system for determining the pressure pr,ofil.e in, .a press nip 
conprising: 

a firjt roll configured to^fprm a pres.? nip^with at least one 
other roll, said first roll conprisin97^a..plwrai4^ty..Qf s^^ for 
sensing load pressure exhibited on said first roll,., as^. ^aid first 
roll is rotatingly pressing against said at least one other roll, 
said sensors providing , a pressu?;e ^ sigiials^ repr^ of the 

pressure sensed by each of . saiql sensors, 

a computer conprising; a microprocessor, for coirputing 
measurements of the pressure sensed by at least one of said sensors 
from said pressure signals, r 

a display, coupled to^ said cc^nput^^ for providing a visual 
representation of said measurements of pressure. 

2. The system for determining tjie pressure prof ile in .3- press nip 
according to claim 1, whereby said sensors are uniformly, and 
linearly disposed along . the X^ri^lci pt ^the rpll,.^ ^ ^ ^ . 

3. The system for determining the pressure profile in a press nip 
according to claim 1 , whereby said sensors are disposed at the ends 
amd at the middle of the roll. . ... - 

4. ,The system for deteiiuining the pressure prof il^ .iii..a nip 
according to claim 1, whereby said sensors are disposed 
circumfer^entially about ^.the roll. _ , . .•. 
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5. The system for determining the pres'sure "prof iTe in a press nip 
according to claim i, whereby said sensors are disposed about the 
rofi xn-unesv-en' radiar, 'ax±£l and cirdumfWrentxal positions. 

6. '-The system -for detierminirig the pressure profile in a press nip 
Wccdrding tb'-^^claim 1,' ' Whereby said 'sensors' are piezoelectric 

' sensors: • '-• ^ i- ; ' ' 

7. - Th^ system' f or det^rikfiifig the pres^ui^^ in a press nip 
according to clainT'-'lf ' w^ierebV said Sensors ' are ^ pie2^>resistive 
sensors . • - , , -. 

8 . The system for determining tM& i>ressure'pifof ile in a press nip 
according to claim i, '^fier^y s^aid; U&soirs ci^refeain gage sensors. 

9. The system for determining the pressure profile in a press nip 
•ai:cc>rding ib ci&lih'i; i4i3^^"''-'saW'sinW6rs ^are sensors. 

10 . The syst-em -f or deterttiinirig'the prissiif e 'pVof ilV in' k'press nip 
according to claim i, whereby said sensors are fiber optic sensors. 

11. The systfith f 6r=d%Eerftu.iiiiig the pressure" prof ile nip 
according to claim i. further cbmprising a control system in 
communication with said sensors, said control system being adapted 
for^ initiating pressure correc^^ to said firs't roll. 

12. The system for deterfiiiiiing the "pfe'ssuVe profile in a press nip 
according to claim l, said system further comprising a multiplexer 
for providing said pressure signals to said computer 
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13.^ , The systern f or, d^te.?rmining,^£h a- press nip 
according CO. cl^itn .X,_ systftn further -Qonipriai^gr^a transmitter 
or ^proyidiijg said .pi^essure sigi^aXs. ^^^4 ^^Cfi^ 



14 . The system for determining the pressure profile in a press nip 
according^ ^to ^qlaLim,^13, wtjefgby.^ .sai^d trajis^iitter. ^is a^^ wireless 
transmitter. ^ . „ ^ , . . 

15, The system for determining the ^Ro^es sure profile, in a press nip 
according to claim 13, whereby said transmitter includes slip 
rings . . ^ . • 



'X:?^ /-TIC orio- 



le. The system f or ^^etermijciing pb^^^^^^ nip 
according to claim 1, said system further comprising a signal 
conditioner for providing said.pre^sur^,. gionals, to said cort^uter. 

17 . The sys;tein f or ci^tj^rminiij^ prof i^ie- in 3, press nip 

according to claim 1, said display further providiip. a tabular 
display of the pressure sensed. 



18, The system for determining the pressurjB^,pro:|il^,-in a. .press nip 
Recording to claim l,_s^id display .^furth a numerical 

display of the pressi^re _sensgd.. . _ ^.^^ , - 



V 



.19, The system for determining tlxe pjrj^s^urj^ profile, in a press nip 
according tp_claimr 1,, said display further „proyidii;g„ a graphical 
display of the p^ressure sensed , . 
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2'D ;^ ' Tiife kyfet^m jfbiT ^ieteriniTiing the' p in a^press nip 

acccirding ^ to"^" clai*^ 19*, * said graphical " display™' Sf th^^^^ pressure 
senseicJ, further '^cotr^rising display of tlie liiiear^iocaeion of the 
sensors from which the measurement of pressure has been obtained. 



21. The systetfi' for determining the pr^ssuris profile in a press nip 
according to claim 19, said graphical displ^jr of the " pressure 
sensed, further comprising a display of the angular location of the 
siinsors from ' which eire "^measurement ' 6f pressure ^ has" been" obtained . 

22 . The system for determining the pressure profile in a press nip 
according to claim 1, said cottqputer further comprising a user input 
for requesting meailuVem^^ 

^3". llie system fd^r determini^^ tiie ^pressure "^^prbf ile nip 
according to claim 1, said computer further comprising cin input for 
" automatically rfe^'estirig'^ of pf^isure at predetermined 

24. A system for determining the temperature profile in a press 

- nip cott^jrisingl ^ ^ ..^^^^ 

- "ai^- fij^g^ ^Qjjfi^^ pfe^s nxp vilTh^ at' least one 

other roll, said first roll"^ febmpi-i&in^; a p sensors for 

sensing tenperature exhibited on said first roll as said first roll 
is rotatingly pres"s"ing against said at ldast one other roll, said 
sensors j^rovidihg " tett^eratiire signals ^representative of the 
tenqperature sensed by each "of said sensors,""' 
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a computer con5)rising; a microprocessor for computing 
measurements of the temperature sensed by . at least one of said 
sensors from said temperature signals, 

a display, coupled to said computer, for providing a visual 
representation of said measurements of temperature. 



25. A system for deteriipning the^temper^ or pressure profile 
in a press nip comprising: 

a first roll configured to form a pre ss,^ n^^ at. least one 

f^?-^' ^^^^ a plurality; of i^ensors for 

sensing temperature or pressure exhibited on said first roll as 
said first roll is rotatingly pressing against said at least one 
other roll, eucid means for providing a temperature or pressure 
signal representative of the temperature sensed by said sensors, 

coitputer means comprising; a microprocessor for accessing said 
means for providing a temperature or pressure signal, and for 
confuting measurements of temperature or pressure sensed by at 
least one of said sensors on said roll, 

display means, coupled to said conputer means, for providing 
a visual representation of said measurements of temperature or 
pressure. 

26 . A method for determining the pressure profile in a press nip 
comprising: 

providing a first roll configured to form a press nip with at 
least one other roll, 

sensing the pressure exhibited against said first roll while 
said first roll and said at least one other roll are rotatingly 
pressing matter- therebetween, - 
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' transmit £irfg sx^ representing said pressure sensed, to a 
cortiputer , and 

displaying visual ^represent at ions of" said pressure sensed. 

27. A ihethod for deteritdhihg the pressure profile in a press nip 
according to claim 26 further comprising displaying the linear 
ibiktions along said first rbll where the pressurie is being sensed, 

28: A^method'' for'^determiri^^^ the pressure profile in a press nip 
adcdrding to claim "^26"' further ^con^^ displaying the angular 

locations along said first fori where the pressure is being sensed. 
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; .Lreeei.y.ed.:by tht international Bureau. on- 15 July3l996 (.f5 07-qfc\. 
original claims 1-28 replaced by new claims 1-27 (7 pages j]^ 

Wxki is claimed is r " ' ' " ' ' ' '""^ 

1. A system for determining the pressure profile in a press 
nip comprising: 

a first roil configured to form a press nip with at least 
one other roll, said first roll having a longitudinal roll 
axis and cott^jrising a plurality of sensors disposed at the 
same axial location along and circumf erentially about said 
roll for sensing load pressure exhibited on said first roll as 
said first roll is rotatingly pressing against said at least 
one other roll, said sensors providing pressure signals 
representative of the pressure sensed by each"^ of ] said sensors ; 

a computer comprising a microprocessor for con?>uting 
measurements of the pressure sensed by at least one of said 
sensors from said pressure signals; and 

a display, coupied to said cotrqputer, for providing a 
vfsuail representation of said measurements of pressure. 

2. The system for determining the pressure profile in a 
press nip according to claim 1, wherein said sensors are 
piezoelectric sensors. 

3. The system for determining the pressure profile in a 
press nip according to claim 1, wherein said sensors are 
piezoresistive sensors. 



c: 



4. The system for determining the pressure profile in a 
press nip according to claim 1, wherein said sensors are 
strain gage sensors. 
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^ n . V ; :Tlie ^^stein f or -der^ermf ning Che pressure prdfile in a 
preiss nip according to claim 1, wherein said sensors are 
resistive sensors. 



6. The system for determining the pressure profile in a 
press nip according to claim 1, further comprising a control 
system in communication with said sensors, said control system 



being adapted for initiating pressure correction to said first 
roil. ^ 

7. The system for determining the pressure prof ile in a 
press nip according to claim 1, said system further comprising 
a multiplexer for providing said pressure signals to said ^ 
conputer . 



8. The system for determining the pressure profile in a 
press nip according to claim 1, said system further comprising 
a trauismitter for providing said pressure signals to said 
computer . 

9. The system for determining the pressure profile in a 
press nip according to claim 8, wherein said transmitter is a 
wireless trcuismitter. 

10. The system for determining the pressure profile in a 
press nip according to claim 8, wherein said trainsmitter 
includes slip rings. 
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11. The system for determining the pressure profile in a 

^ , Pf ?ip ^^^^^^^^9.^9 ^^^i^^^f " ^y^jtem further comprising 

^ ^ a signal conditioner for providi^ signalg to 

said computer. 

. ^2. The system for determining the pressure profile in a 

press nip according to claim 1, said ciisplay further prpviding 
. a tciibular display of the pressure jsensed* 

^y^^®"^ .^^?;^^™i^i??gr 1^^.^ P^^ssure prof dLie^in,a 
press nip according to claim, l,. sai^ further ^providing 

a numerical displaiy of tl;ie_pres sure sensed^ 

V^^^^y^^^^ .^^^®™^^4:^? !r^^:.P?®ssure profile in, a 
press nip acQording to claim 1,^ display further ]^rQviding 

^ g^raphical display of the pressure sensed. 

15. The system for determining the pressure profile in a 
press nip according to claim 1, said computer further 
con5>rising a user input f or , requesting measurements of 



pressure . 



16, The system for determining the pressure profile in a 
press nip according to claim 1, said computer further 
comprising an input for automatically requesting^ ^measurements 
. 9^ P^®®?^^^,™%t predetermined times. . 
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" li'''. ^The system for' deterfnihing ' the pressure" profile in a 

".p" " 'i '*.''■ ** 't v '* - , ' ^ i. "2 j" r* ' 1"" t' ' ^ *' • c* "* • « c 

r.;*— press nip "according to" claim* 1, * wherein at leastf: one^b^^said 

sensors i^'eiWbeddVd'^ behe^ an outer "Surface of said iirst 

roll . 

18. ' A* system' for' 3eternaining' the temperatu^ profile in a 
press nxp coinprxsing: 

a first roll ^configured to form a press "riip'wxth at least 
oniB other roll, said first roll having a longitudinal roll 
"akis^aiid con^risihg; a" plhraiity^'of teTr5)eratu^^ sensors 
disposed at the same" s^xal location along and " 
circumferentially about said ^roll for sensing tetrqperature 
exhibited on said first roll as said first roll is rotatingly 
piressmg against said at least one other roll/ said 
t^mpeirature sensors providing "tenqperature signals 
representative" ol *£he temperature sensed Toy ''each *of said 



temperature sensors , 

a coir^uter comprising; a microprocessor for conqputing 
measurements of' the ternpefature sensed by at "least one o^f said 
texttperature sensors "from &aid "*tenperk*ture' "signals , ' " 

a display, coupled to said computer, for providing a 
visual representation of said measurements of tenqperature . 

19. A miethdd for deterrnining the pressure profile in a press 
nip cbnprismg: 



providing a first ^roll configured to" form W press nip 
with at least one other roll, said first roll having a 
longitudinal roll axis an having a plurality of pressure 
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. sensors .disposed at the same cLxial .location^ ^Ipng rand- 
circumferential said .roll • ^ / ^. , - - 

using said pressure sensors to sens^^. the .pressure 
eafhibitecS against said first roll Awhile said.-.first roll and 
^ said at l.fftBt one pther roll are , rqtatingly^,gr^ps^ 

therebetween, , ^ , „ - , 

. ^ , t ransTiii 1 1 ing .^ignal s. -txota .sa^d ^^essure -.sensors 
representjLng sai4 pressure ;.6^eixs^d, ,;t:Q ^a CQitputer, euad ; / 
displaying visual representations of said pressure 
_ sensed..,,^ ..^ , 

20. A method for det^ji^piiniip J; profile, in a press 

nip accordii^ t^o claifo^ ,19^fil?rtl^^^ displaying^ the 

linear location^^ along ^^AA J?^3^tL^LI^ the pressure is 
being sensed. - - , , \ - - 

y w:^ ^^o i 7 ,.Xo:^ :rs^;;0 eac Lj: ^::: 't^^ 

^ 21. A methcKi for deterjninipg^ ,t^^^^ 

nip according to claim 19 further con5>risina, displaying the 
apgular location alpng^ said^ ^-^f^- ^K^^j ^^fJ^.^ pressure is 
. being sensed., . _ . . ^ - 

c/'^: ;r;I/Tr;;ia ^^^™!'^:^ -.-xq Iris's -7C r a 
22. A system, for determining the.^ pressure prof ile^ in a press 

nip_ con5)rising:, , „ ^ v^^, . , . , . ^ , - ^ 

a first roll configured to foiro a press nip with at least 

one other roll, said first roll,, cpn^ rising., a. plurality of 

sensors disposed about said ?:oll in ..uneven radial^ axial and 

circumferential .positions for sensing load pressure exhibited 

on said first roll as said first roll is rotatingly pressing 
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agaarist said^at least oni' Oth^r roil f said "s^nSors if)^6viding 
pressure signals representative of the ^prisdtire '^sehsgd by each 
of *feai(S 'seiisbre/- ' - - - - - v ^ c ^ 

tr.z .^cn a ^con?>uter conpi^ising a niicroproces^br ^f or ' cidtrputi^ 
^^^-measufeme'nts of tlie pressure ^sens^df by at Xeadt 6fie of ' said 
sensors from said pressure signals; and ^ 

a'iii'splety, coupled '^to ^sWid coinpiiter/^ for prc^^ a 
viBual representation of 'sai'd measurement's o^ prdeisure." 

23 . A system for determining the pressure profile ""in a press 
nip comprising: 

/ a' -f irst foil 'cbnf i%ur^(i^6 form a press nip with at least 

"f - • one other r61i>'^ said ^f ir¥t* "aftoll ccStaj^risirig a jiluraiity of 
~ ^f iber optic sehsbrs f or %eiiiB±tt^ Id^ exhibited on 

said first roll as said first roll is rotatin^iy presising 
against said at least one other roll, said sensors providing 
: pressure isignale rep¥e6^hi:dfeiW*^^^^^ i)resl5iirV^^ each 
di^4aid:' senso5rs>^^- --'- -^^^^^i ^ ' 'l—- -'^ 

' - • " ^ a computer' ccmig>iri^lifcr ^t^ati?bproeess^^ lor^ ccnnputlng 

measurements of the pressure sensed by at lisast ' one' bif said 
sensors from said pressure signals; and 
•: r ^ : i-^, display ;^ cbtipled^ tb Vaxd ci)tn|)Xi^e*r^^ f or providing* a 
vxsual representation of said measur ement is* of "pressure . 

"24 J- "The-- system for determining the pressure profile in a 
r -s pitess nip^ according" t^b*^ claim 23, wherein sliid ''at least one 
--f iber- bptic senior eotttprises an optical fib&Sr^mbiinted' along 
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the length of said first roll, and parallel to the axis of 
said roll • 



25 , The- system tlot determining the pressure profile in a 
press nip-accordidng/i to claim 23, wherein said at least 



one 



fiber optic sensor pdmprises an optical fiber Wrapped around 
said roll . \ ' ^ 

26. The system for determining the pressure profile in a 
P^^ss_?iip according to clkim 23, wherein said first rpll is a 
'suptioh roll. / V" ~ / 



271^ A system for determining the temperatur^^prof ile in a 

'^^ , _ „ ^ / ' ' ■ 

prjess nxp Gorajprxsing: / 

a first roll configured to form a pre'ss nip .with sat least 
one other rpll, said fi^t roll comprising; a plurality of 

ten5>erature Censors disposed about said ./oil in uneyen radial, 

5 . 'x j' '^X ; / o ■ 

i-^^'^^''' ^^ -9^^^^^ positions f or/" se^ising tetrperature 

■'k ' • ' \ ' \ ^ ^ o / 

c:^^^^^^^^^^^ ^^^^ as, said fi^st roll is rotatingly 

i JP^ressmg against said at least^_piie^ other /roli^, said / 
temperature sensors providing teni^e3r4.t;ure si^alk / • 



representative of the temperature s^nsedVby<each of said 
teit5)erature"" sensors, : - ^ / 

a conputer corrqprising; a microprocessor f or ^ computing 
measurements of the temperature sensed by at leatst one of said 
temperatij5;e sensors from said teitperature signals,-- 

a display, coupled to said con^jute?;^ for providing a 
visual representation of said measurements of temperature. 
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